The connection between control variables and process outcome is non-linear and highly dynamic in most cases. This makes it difficult to prepare and use comprehensive models which cover all parameters and data points. Metamodels permit the combination of existing process knowledge in the form of derived, reduced models which provide machinereadable knowledge for self-optimization.
In process control the use of optimization results requires a modular system structure consisting of reconfigurable, information-processing sensor/actuator systems. They enable the production system to be adapted to the process status and production task in real time.
applications
Model-based self-optimization addresses the control of production processes which are operating at their technical limit. Integration in a system network yields optimization potential for the entire production procedure. The aim of the research work is to ensure reliable control of processes at the limits of their stability by using self-optimizing production systems.
Method
In the cluster of excellence at RWTH Aachen University research scientists are using various processes to find a generally valid solution for this task. Methods for describing production processes are being studied so that a qualityoriented closed-loop control system can be implemented at machine level.
Result
The work shows that the combination of process knowledge from experiments, simulations and physical descriptions can be used as a basis for self-optimizing systems. The approach of model-based self-optimization for production systems essentially comprises a component for optimization and a component for controlling process variables.
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